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+ . The first question is intended to be a quickie and is worth 1 point. Each of the next three questions is

“ _E worth 2 points. Place your answer to each question on the line provided. You have 20 minutes for this
d event,
— £ Llor L point -

| {24 1 Acube4inches onits edges is painted red. Then, by making cuts parallel to the
2 |24 faces, it is cut into 64 cubes with 1 inch edges. Fill in the table that counts the

3| 8 number of cubes having 1, 2, or 3 faces painted.

i n
2. In the two additions, A+B=C
. C+D=FEA

!9 cachof the five letters represents a distinct digit, EA being a two digit number.

‘What is the value of B+D ? ,
29 3. With one straight line, you can slice a pie into two pieces; a second cut that crosses
the first one will produce four pieces; and a third cut can produce as many as seven
pieces (Figure 3). What is the largest number of pieces that you can get with seven
straight cuts? , '
one point for each correct ‘answe.b
4. (a) Amy, Beth, and Christine toss a coin 15, 16 and 17 times respectively. Which girl
) Beth  isleast likely to get more heads than tails?
(b) Amy, Beth, and Christine toss a coin 18, 19 and 20 times respectively, Which girl
LY Amy o least likely to get more heads than tails?, |

4, (a) kor -an even number of 'fosst the

e Surelj == -7 ’ il of tH the same b
w § Fmbabnh*‘\j 39 lnj e %aq Numben.
Then (CHD =10+ A '§ a of heads anmd tmils reduces the
- %5 probability of one bemng tossed more
so (A+B)tD= 10+ A Eg S than another Example with n=6
B+D=10 T E prob (3 heads) = 22
- 3
3. The second cut adds =z 2 prob (less than 8) = prob (mere than 3= 3;-7:'-:
two plecess the Hard ol
D - Beth, wiih an even numben of tosses, is
cuk adds three, Cm 2[4 ieas{)- likehj to get more heads than tails,
\/lnce:s y_cunse.['F that- 317 (b) Note prob (4 heads in T tesses) :_‘-"-;-_2‘
! \ [
'l-‘l'-i.s/\%—ke Paﬂ'ern 4 IR { prob (5 heads in 10 tosses) = _5_32_
257
i Ei:‘_é;. The higher the rumber of even tosse s, +he
1 Nower the prebability of same namber of

9 heods and tails, se the higher the pmhaﬁal.}j
- _ﬂl_-..
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The first question is intended to be a quickie and is worth 1 point. Each of the next three questions is
worth 2 points. Place your answer to each question on the line provided. You have 12 minutes for this

event,
% 57, I58 —
33J3 1. Anisosceles trapezoid has base angles of 60° and bases of 14 and 8. What is its

area?

50
7 2. AABC has sides of lengths a =4, b=10, and ¢ =7. AUVWA? AABC, and AUVW has a
1 y }ﬁeﬁmeter of 15. What is the length of the longest side of AUVW ? '

3. ABCDEF is a regular hexagon with center P and sides of length s. APQR isan
s*J3  equilateral triangle with Q and R exterior to the hexagon as shown in Figure 3. PR
intersects AB at U, making AU = /3 . Find in terms of s the area of the quadrilateral

common to both the triangle and the hexagon.

AABC (Figure 4), AB =9, AC =15, and m(LB) = 2m{£C). What is the area of AABC ?

20J11 4 In
UU-‘?"W% R 4+8 :
o > IR Areo..'---avﬁ ) i |
: [}, ,’-.;5 B 13J3 |
Lﬂ = 3373 i ‘ '
Q 3 8 3
C
: 0 ¢ w
4 .
D 5 A 7 B u4
: u= k(4) = 5
Figure 3 ' v = k (10) k T
3 Let o = £ APU Figured - o o =k () v=E& (o ¥
- : . i = Zik
AS skawn in 'H"te. -ctjure 4' Lei-ot:mZC
LUPB =L QPA = 60~ Sind _ SINLH _ 2sinocosd so cosol = S
Let PQ intersett AF ot V q 5 7 15 T 6
Let x=BC and use the law of cosmes

AVPA = AuPB - e
Qnea (VPUAY= QL (AVPAY+ (] (AAP) Bl= 225+ x‘-( a“;’f?x () :Z;i +><¢-q25"< |
; XKE-Wx+ 144 =(x-9 (x~16% =0, ow ¥ .
ia(ﬂupf).{-a(d‘f-f?é S XK=, For Heron's 'pmmuqu s = Si‘gi_‘é.:zo
SA(AAPB) = = Areo.= 2o\ (n)}(4Y(5) < 2001
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The first question is intended to be a quickie and is worth 1 point. Each of the next three questions is
worth 2 points. Place your answer to each question on the line provided. You have 12 minutes for this

event.
'/.{ Gwe credit For ltla..s) 7

8 .
@-a + 4) , what will be the coefficient of a°?

UZ. 1. Inthe expansion of 3

i

8s 2.c}\If you draw three cards from an ordinary 52 card deck, what is the probability of

0\,/3\’/) /] drawing'at least one of the twelve face Cards (i.e. a Jack, Queen, or King)?

T2 3. Five pennies made in 2000, 2002, 2004, 2005, and 2006 are to be putin a pile, face up.

In how many ways can this be done so that the 2005 and 2006 pennies are not

touching each other?
21875
- g &7 839,%0% | -
+9% % 4 Sarah was sent to get 8 cans of soda to have on hand for the study session. When

she got to the machine, she found that she had six choices. Remembering that she
had a die in her purse for some homework for her probability class, she decided to |

. roll it 8 times, choosing the first flavor if a 1 came up, etc. for all six possibilities. |
Using this scheme, what is the probability that she gets exactly four diet cokes?

HISEE . R

3, Temporar-ilt_.l Slue the 2oes penny on

top the 2006 penny, Yo com now make

e O.s 44 piles; and with the Zocé penry
= - t+he 2008 perny, you
jlued ov top S ]
2. [lhere are (5’32) :-w Wan/s can make ancthen 4. oles. These

o drow three cards, of ‘HIGSQ_,

(4.0) - (403(3"!)(3_?] will caomtain
ke 3!

are piles not allowed, howeven, so
fhere are 5i—2(41) = 72 piles that
ore allowed,

no face ecards, (40X 3237} 4, C-cms'-der‘ +his o binemial Proba_-
¢ ' \ 3! _ 38 bfli{j wm which the Proba.hili{-vj
Prbk(hu ace cards)= (52)(51)(50) 85 of cuccess (a dieb coke) lS_l/e;
3 3% _ 47 -}&aj- of Lailure 13 %. The Pmb@_—-—

Pmb (ai- lea-ls‘r e -Pace -:Md') =] - % = fre

\‘D\li’r\j of e:vto-r—-\—!j Poun Successes‘

is 4,4
B 7 - S =2
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Questions in this event are written, with permission, as variations of problems from the 2005 AMC-12
Exam. Review of this exam is excellent preparation, not only for this event, but for the 2006 AMC-12,

which we strongly encourage you to take.

The first question is intended to be a quickie and is.worth 1 point. Each of the next three questions is
worth 2 points. Place your answer to each question on the line provided. You have 12 minutes for this

event.

A and Bare digits such that (1004 +104 + BX2B +1) = 2006. Find A and B.

2. Themean average of the eighteen numbers in the set A = {x. .. xg}is 12,
The mean average of the thirty numbers in the set B = {¥1s - - s} i820.

What is the mean average of the forty-eight numbers in the set AU B?

A lattice point is a point having integers for coordinates. The point (4,5) is, for

instance, a lattice point that lies on the line 7x~11y +27=0. Whatis the total
number of lattice points on this line that lie in the square
S={(x,):0sx=100,0sy =100}

2x .
f(x)*{4 oy

8x) = f(f(x)
A(x)= g(g(x)

4, Given:

od AV 1
Find K3t M)

Osx=1
I=x=x2

4 h(3)=q(9(3) |
903 = L(EGN=£(})= 3
h(8)=9()=fEE)=-Lw=2
hWig)=g(3(3)
9= £(F(3N= £ &)= &
h('-":?\=j(’:£) = P |
WiF)+ h(3)= 2v2 =4

I, 2006 = 2.17:59
e 17 s c:mlj +wo ol'laﬂ'.r
1.5 is four digits,
Lo RSt =8 = 10604 0+ Y
A=l, B=8%, Ck. 1Btz 7

3 y=

1 21
u""‘ﬁ'

has a slope of ij
The gquation com be wmitten 3-5": %‘“‘4)
Lrom which we see thod o para metric

'Pa'r‘l"h W OR= 4—{—"17_, y= 5+,

2. (Kb-- %) 4 (yiben o+ 930 18(12) & 30(20) _

t=0,1,..., & all give

43

-

= 17 lathce ‘Dc:m'!‘s n S,

4.8
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< Each question is worth 4 points. Team members may cooperate in any way, but at the end of twenty
50125 {58 | minutes, one set of answers is to be submitted. Put answers on the lines provided,
2113
3|4 |24(1. A set of integer solutions to &* +5° =c? is givenby a=50, b=25, and c =375,
(8] 9 181 There are other sets of solutions, some using smaller mtegers You get 1 pon;t u
inteoers
32169 to a maximum of 4, for each distinct set of integer solutions,you obtain ghfferent

from the one given.
84. 2. How many integers are there between 100,000 and 1, 000,000 that, like 134,789
consist of distinct digits that increase from left to right? |
Wi-% 3 an equilateral AABC has sides of length 3. Point P is located interior to the triangle
o) at a distance 1 from AB and a distance 1 from AC. Correct to three places to the
1598  right of the decimal, what is the distance of P from BC?
4. Expressing numbers to base ten (i.e. no trickery here), how many 1's will appear in
29 the integer which is the sum of the ninety-nine integers 9+99+999+ .., +99....9
mnety—nine 9%
5. Albert, Bob and Charles play a game in which there is one clear loser. Starting with

o different amounts of money, they decide that the loser is to pay to each of the others
_ 39 anamount that doubles each winners money. After three games each man has lost
exactly once, and each has $24. Albert had the most money when they started.
How much?

6. Alinetangentto x*+y*=7" in the first quadrant has a slope of m. What, in terms

r*(m+) of r and m, is the area of the triangle that ﬂ'us line forms with the positive coordinate
——Bm  axes?

Kr\ Gwe +hree points o

the only error is o
omit the — siqn,



Dalutions 1o Team Event &

i, Since powers oF 2 and 3 appear,
think of woys +o mnuolue G.
Even’ru.a!l-j) 'h‘y SEH“lhj O—‘—‘-Ehj' b:[)‘z
a+ b3=(7_n"—J3+(n"-)3= e = (3n3)"

N ab ¢ = 3p3 B

2113

8 24

1% 31

CTARTR L

| 550 375)
C A

2. Simce O capnct lead, and i+ cannet

- Lollow jirue.n that +he chj}f‘.s mus‘!;
th eriease -Prom [eft + 1-1'3[\-7{'_> O
<apnot Ioe L{se.d, Frbm 51,213)4,5351‘1?)‘?}

CIE S ry .

T

choose any six dlé(’f‘s, Ar‘r*anae. Fhem
in order o get a soluhen. [his can

l’)e dm\e_ n (CI): ?.2-7
é 1h2.3

= 34 ways

3, Refer to +he -Plgur-e above, The distances
from P T AB and 4o AC are PR =PT=|

The distance 'prom P 4o BC s x= P35,
Aren (AABQ) = 337
.

5, Wk Eo.okwa.rqf.sJ s‘uppa.smj Hhat
C loSeS the 3?_'_:! Sqme., A‘P+PJ\ Pa?;nj
A and B, each has 2.-4:; 5o each

us+ have had 12, Make a dable,
Games Comp[e-i-e A B
3 24| 241241 C lost
2. 12.112.|48] B lost
! & |42 |29 A lost
< 3912112

6. Normal form of +he
lthe is

(cose) x +.(sme]3 = o

- The intercept
ad + J — =
(.E‘__ X :
cose) <s'me>
| rea. = i M -
© L. cosS 5ne

S lepe of the' line = m = done
tan (A0~ @) = ~ fon =~y L2

: ot @ = —m o |
= Area (A ABP) +Are. (ACAP)+ Area, (ABcP) NG = {L AA
o3 , m+] -
9-1-3- = _12_- (30 + 'l_i(3)cl) + -‘i_(a)x ' cos® = M e
3, 53 . 2J3 —4 o
5 X = -74:-—'3 3 X=E'-_'T=.5qs Area = LF Mz
= T=m
4, (1o~ + Clo®™ =) + (to3- ) + . - _ + (loqq-l)

-
-

aq
lo+10*+16°+ . __+ 10 -9
- 99 IR W |

=T T A T
e

P
nmg-\-s--nme i's

q
1000 + tio —qq
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